There has been no consensus as to what constitutes a set of base concepts in the mental landscape. With the aim of exploring base concepts in Chinese, this paper proposes that frequently-occurring words in the glosses of a lexical resource such as the Chinese Wordnet can be seen as a candidate set of base concepts because the glosses use basic words. The present study identified 130 base concepts in Chinese. The Base Concepts in EuroWordNet were adopted as a reference for comparison. While only 44.6% of the base concepts identified in the present study have an equivalent in the set of Base Concepts of EuroWordNet, the other base concepts extracted by our gloss-based approach also reflect a certain degree of basicness. It is hoped that both the overlap and the difference between different sets of base concepts identified in different languages and by different approaches can deepen our understanding of the basic core in the mind. Additionally, it is also hoped that the set of base concepts identified in the present study can have computational as well as pedagogical applications in the future.
Introduction
For the past few decades, a large body of research has been trying to touch on the basic core in the mind. Some studies (e.g., Wierzbicka, 1996) have aimed to figure out how a large number of concepts in the mind can be neatly organized with a basic set of concepts, leading us to the realm of human cognition. Furthermore, some studies have identified a set of base concepts that have had a wide range of computational applications.
1 WordNet (Miller et al., 1990) , for instance, is organized around a set of base concepts (i.e., SuperSenses), with which a large number of lexical items are associated through lexical relations. There have been many This study aims at providing a new perspective to identify a candidate set of base concepts in Chinese. Our data consist of the glosses in the Chinese Wordnet. Since the glosses in the Chinese Wordnet use basic words, words that occur frequently in the glosses of the Chinese Wordnet can be assumed to be reflective of a candidate set of base concepts. After data extraction and introspection, the resulting set of base concepts in the present study is compared with the set of Base Concepts proposed in the EuroWordNet project (Vossen et al., 1998) . In selecting a set of base concepts, our method is based on the frequencies of words used in the glosses of the Chinese Wordnet, whereas the method adopted in the EuroWordNet project is based on the relations between synsets. It is thus noted that the set of Base Concepts in EuroWordNet is not seen as de facto, but as a reference. We use the Base Concepts in EuroWordNet as our reference because on the one hand, the Chinese Wordnet and EuroWordNet both derive from the WordNet framework, and on the other hand, the set of Base Concepts from EuroWordNet is based on many European languages. It is hoped that both the overlap and the difference between different sets of base concepts identified by different approaches can deepen our understanding of the basic core in the mind. Additionally, it is also hoped that the set of base concepts identified in the present study can have computational as well as pedagogical applications in the future. This paper is organized as follows. Section 2 provides a comprehensive review of different approaches to the notion of basicness in the mind. Section 3 reviews the significance of glosses in different contexts. Section 4 introduces our experiment method and presents the set of base concepts identified in the present study. Section 5 discusses how our proposed set of base concepts in Chinese is different from that of EuroWordNet. Section 6 concludes the paper.
Defining the Core Lexicon in Language and the Mind
Over the past few decades, there have been various approaches to the notion of basicness in the mental landscape. Some have created lists of lexical items as basic words, mainly for pedagogical purposes. Some, from a cognitive perspective, have selected different sets of basic concepts at different levels of abstraction (e.g., semantic primitives, base concepts, basic-level categories, and basic domains).
The present study focuses on base concepts, which have contributed to the establishment of lexical resources (e.g., WordNet, EuroWordNet, and BalkaNet). Compared with basic words, base concepts have more computational applications than pedagogical ones. Compared with semantic primitives and basic domains, base concepts are selected in a more scientific procedure. Compared with basic-level categories, base concepts are hierarchically higher. A
Back to the Basic: Exploring Base Concepts from the Wordnet Glosses 59
comprehensive review of different approaches to the notion of basicness in the mind will be given in the following.
Basic Words
One of the earliest efforts to address the notion of basicness in the lexicon is to identify a list of basic words, which is motivated by pedagogical needs.
2 Many basic vocabulary lists have been proposed, ranging from 300 words to more than 2,000 words (e.g., Dolch, 1936; Gates, 1926; Hindmarsh, 1980; Lee, 2001; McCarthy, 1999; McCarthy & O'Dell, 1999; Ogden, 1930; West, 1953; Wheeler & Howell, 1930) . With the rapid development of computational analyses, such lists are mostly based on frequency counts. They can serve as useful references for pedagogical purposes, such as the design of a syllabus and the development of a language proficiency test. The main problem with most basic vocabulary lists is that the raw data on which the frequency counts are based may not be representative enough. Additionally, since what counts as a word is an issue in itself, an insight is needed when it comes to word forms and lexicalized phrases (McCarthy, 1999) .
Semantic Primitives
In the discussion of basicness in the mind, more abstract than basic words are semantic primitives, or semantic primes, which are pursued mainly in the theory of Natural Semantic Metalanguage (Goddard, 2002; Wierzbicka, 1972 Wierzbicka, , 1996 . 3 A semantic primitive is basic in the sense that it is lexicalized in every language and that it cannot be defined or paraphrased in simpler terms. From a cognitive perspective, it is suggested that there is an innate set of semantic primitives representing "a universal set of fundamental human concepts" (Wierzbicka, 1996:13) . Such a set is argued to be sufficient to define or paraphrase the entire vocabulary of a language. For example, the word envy can be defined as what follows (Wierzbicka, 1996:161) :
X feels envy. = sometimes a person thinks something like this:
something good happened to this other person it didn't happen to me I want things like this to happen to me because of this, this person feels something bad X feels something like this Specifically, Goddard (2002:14) has presented 58 "atoms of meaning", such as I, YOU, SOMEONE, PEOPLE, SOMETHING/THING, and BODY. Unfortunately, this line of research is open to valid criticisms due to a lack of a sound method of identifying semantic primitives (e.g., Riemer, 2006) .
Base Concepts in WordNets
The notion of basicness has played a vital role in many lexical resources, such as English WordNet (Miller et al., 1990) , 4 EuroWordnet (Vossen et al., 1998) , and BalkaNet (Cristea et al., 2002) . In the architecture of English WordNet, synonyms are assembled in a set called synset (synonymous set). During the development of WordNet, synsets are organized into 45 lexicographical files based on the criteria of syntactic category and logical groupings. The 45 names of lexicographical files (e.g., noun.feeling and verb.cognition) are also called SuperSenses, which reveal the base concepts from the developer's perspectives.
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As an extension of the wordnet model, EuroWordnet further proposes a set of 1,024 core synsets -called Base Concepts -that are extracted from four wordnets and translated into the closest WordNet 1.5 synsets. To keep the set balanced and shared among these wordnets, 164 core base concepts of them were selected in terms of their (more) relations with other concepts and (higher) position in the hierarchy. 6 Based on the Base Concepts identified for EuroWordNet, the BalkaNet project adopts a similar approach and selects a set of Base Concepts by focusing on five Balkan languages, including Bulgarian, Greek, Romanian, Serbian, and Turkish. 
Basic-level Concepts
In the context of cognitive linguistics, many experiments have shown that in taxonomies of concrete objects, there is one level of abstraction that is regarded as basic which distinguishes them from higher and lower-level categories (Cruse, 1977 (Cruse, , 2000 Rosch et al., 1976) . For instance, in answering the question what's that in the garden, most speakers choose to say a dog rather than its hypernym an animal or its hyponym an Alsatian (Cruse, 1977:153-154) .
Compared with the ANIMAL concept and the ALSATIAN concept, the DOG concept is seen as a basic-level concept in that both its internal homogeneity and its distinctness from neighboring concepts are greater. The presumption of basic-level concepts has been also supported by language acquisition studies, which reveal a large percentage of children's early words are basic-level terms (Ungerer & Schmid, 2006) .
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Some recent computational approaches have attempted to use algorithms to automatically extract the basic-level concepts. Izquierdo et al. (2008) automatically select basic-level concepts from WordNet based on the relations between synsets, while Lin (2010) proposes an algorithm that can automatically identify the cognitive level of a noun in WordNet based on the ability of the noun to form compounds and the position of the noun in a hierarchical chain.
A relevant discussion with regard to basic conceptualization in the study of language and the mind has been focused on basic domains, which derive directly from human embodied experience (e.g., sensory and subjective experience). Cognitive Grammar argues that a concept should be understood in terms of another more general, inclusive concept (Langacker, 1987:148) . For example, the concept RADIUS makes sense only when it is viewed against the concept CIRCLE. Such a relationship can form a chain (i.e., the concept CIRCLE should be understood in terms of the concept SPACE), but the chain cannot be endless. Some concepts of a general nature, such as SPACE, TIME, and QUANTITY, are basic domains because they are characterized by a high degree of inclusiveness.
Definitions and Glosses in Different Contexts
Defining a word can be as easy as pointing to something the word refers to, but it can be as difficult as formulating "an ideal hypothetical norm which is a sort of compromise between the generalization of inadequate experiential reality and a projected reality which is yet to be attained in its entirety" (Bernard, 1941:510) . In different contexts, definitions and glosses play different roles, which will be reviewed in the following.
Definitions in Linguistic Semantics
When it comes to the meaning of a word, people may first think of looking up its definition in a dictionary. A good understanding of word meaning relies thus upon how the word can be defined. In the discussion of linguistic semantics, there are many ways to define the meaning of a word (Riemer, 2010:65-79) . A definition can be ostensive, relational, or extensional, and it sometimes combines different approaches.
First, perhaps the most obvious, people often define a word in terms of ostension, i.e., by pointing out the objects a word denotes. Though an ostensive definition is useful for concrete nouns, it may cause many difficulties when used to define verbs, adjectives, adverbs, and function words (e.g., prepositions).
Second, a definition can place a word in relation to other words or events. For example, a word can be defined by its synonyms. However, since there are few absolute synonyms, the identity between a word and its synonyms can be challenged. A word can also be defined through an event, which is regarded as a typical context for the word. For instance, the verb scratch can be defined as "the type of thing you do when you are itchy" (Riemer, 2010:66) .
The weakness of such a definition is that it works only when the addressee of the definition can accurately infer the intended meaning on the basis of the given cue. That is, someone may not get the correct meaning of scratch if he or she does not scratch when feeling itchy.
Third, a definition can be extensional, and one of the commonest strategies is to define by a broad class (i.e., genus) and some distinguishing features (i.e., differentia). For example, man (in the sense of "human being") can be loosely defined as "rational animal" (Riemer, 2010:67) . One of the main problems of a genus-differentia definition is that it can be too abstract to its addressee (Landau, 2001:167) .
In summary, there are many strategies to define the meaning of a word, and all of them have their limitations. More generally, the difficulty of a definitional approach to semantics is that defining the meaning of a piece of language with more language in the same system will inevitably end up circular (Portner, 2005:4) .
Definitions in Lexicography
Explaining what words mean (thus the concepts they encode) is the central function of a dictionary. While the mental lexicon is a "theoretical exercise", a dictionary can be seen as a "practical work" (Landau, 2001:153) . On the one hand, a dictionary simulates the mental lexicon, offering the phonological, syntactic, and semantic information of a lexical item. On the other hand, a dictionary cannot be as detailed as the mental lexicon, and lexicographers need to decide what to include in a dictionary. Compiling a dictionary is seen as a craft, for lexicographers aim to make the most of their limited resources to cater for the communicative and pedagogical needs of dictionary users.
One of the most challenging and contentious aspects of the compilation of a dictionary is the creation of definitions for a dictionary entry. The term 'definition' would be a misnomer if it implies that word's meaning can be precisely pinned down. There are many strategies to define a word in a dictionary (Lew & Dziemianko, 2006) . The most traditional definition in a dictionary is the analytical model, i.e., the genus-differentia definition. A definition composed in this way typically consists of two elements: the genus expression that locates the definiendum in the proper semantic category, and the differentia (or plural form differentiae) that indicates the information which makes the word differ from other words of the same semantic category. For example, appraisal is defined as "a statement or opinion judging the worth, value or condition of something" (taken from Longman Dictionary of Contemporary English), where 'a statement or opinion' is the genus expression and the postmodifying expression 'judging the worth, value or condition of something' is the differentia. In many cases, it is not an easy task to produce a genus-differentia definition, and such a definition can be difficult for a dictionary user to understand. Another way to define a word in a dictionary is to adopt a contextual definition. A contextual definition of 'appraisal', for example, is stated as "if you make an appraisal of something, you consider it carefully and form an opinion about it" (taken from Collins COBUILD Advanced Dictionary of English).
Our concern here is not to deal with the issue of 'what makes a good definition', or search for the underlying necessary and sufficient conditions, but to evaluate the way the principle of maximal economy is reflected in a definition sentence. Zgusta (1971) proposed a list of criteria, one of which states that the lexical definition "should not contain words more difficult to understand than the word defined" (cited in Landau, 2001:157) . In addition, the effectiveness of dictionary definitions can be evaluated from the user's viewpoint (Cumming et al., 1994; Lew & Dziemianko, 2006) . For example, language learners have been found to prefer contextual definitions to analytical ones (Cumming et al., 1994 ). An interim conclusion thus worth drawing is that a definition should contain no more words than necessary, consistent with the demands of intelligibility and information-transfer (Atkins & Rundell, 2008) .
Glosses in Lexical Resources
The reviews so far naturally lead us to the glosses (definitions of word senses) in lexical and ontological resources developed in recent years. Glosses and example sentences are two essential components in the construction of lexical resources like WordNet, for they have been proved to be highly useful in discovering semantic relations and word sense disambiguation tasks (Kulkarni et al., 2010) . In the design of WordNet, word lemmas are grouped into synsets (synonymous sets), which are organized as a lexical network by a wide range of lexical relations (e.g., hyponymy and antonymy). The role of glosses is thus to explain explicitly the meaning of synsets which lexically encode the human concepts.
Most of the lexical relations that connect synsets are conceptually inclusive relations, such as hypernymy-hyponymy and holonymy-meronymy, which make the wordnet architecture a hierarchical conceptual structure, or a lexicalized ontology. 9 In connection with ontology studies, Jarrar (2006) suggests that glosses can be of great use in an ontology. For example, glosses are easier to understand than formal representations, so ontology developers from different fields can rely on glosses to a certain degree when they communicate. However, as Jarrar (2006) further suggests, a gloss in an ontology is not intended to provide some general comments about a concept, as a traditional definition in a dictionary does. Instead, a gloss in an ontology functions in an auxiliary manner, providing some factual knowledge that is critical to the understanding of a concept but can be difficult to formalize explicitly and logically. As a consequence, glosses in a wordnet as a lexical ontology are different from dictionary definitions. Jarrar (2006) provides some guidelines for writing a gloss in an ontology. First, an ontology gloss should start with the upper type of the concept being defined. Second, an ontology gloss should be in the form of a proposition. Third, an ontology gloss should emphasize the distinguishing features of the concept being defined. Fourth, an ontology gloss can include some examples. Fifth, an ontology gloss should be consistent with the formal representation of the concept being defined. Sixth, an ontology gloss should be sufficient and clear. Generally, the glosses in the Chinese Wordnet fulfill the above criteria. Here is an example taken from the Chinese Wordnet:
(1) 書：有 文字 或 圖畫 的 出版品 shu you wenzi huo tuhua DE chubanpin 'book: a publication with words or pictures' 9 According to Gruber (1995:908) , an ontology is "an explicit specification of a conceptualization", and a wordnet can be thought of as a lexical ontology because of its lexical implementation of conceptualization, in comparison with other formal ontologies (e.g., SUMO) where the focus is put on logical constrains.
While the gloss looks like a genus-differentia definition in a dictionary, they are different in essence. The definition techniques used by lexicographers to indicate differentiation come from various conventions, while the ontology gloss aims to make a minimal commitment to conceptualization, which meets the need of logical conciseness. The study of the basic lexicon is crucially different from other tasks of lexical acquisition in that unlike the latter where the broad coverage is at issue, the former requires instead fine-grained data to be explored. In summary, we propose that glosses in lexical resources are the best source to study the core component of the basic lexicon.
Glosses in the Chinese Wordnet
In this section, we introduce the method of how we used gloss data from the Chinese Wordnet to touch on base concepts. 10 The glosses in the Chinese Wordnet can be seen as a sample corpus with fine-grained lexical information. Figure 1 shows the similar type frequency distribution of 46 part-of-speeches (proposed by the Sinica Corpus) in the Sinica Corpus and the Chinese Wordnet, respectively. 
Extracting a Set of Frequently-occurring Words from the Glosses of the Chinese Wordnet
In our first experiment, we extracted a set of frequently-occurring words from the glosses of the Chinese Wordnet. Since a gloss in the Chinese Wordnet uses basic words instead of giving a scientific definition that can be incomprehensible to the user (Huang, 2008:22) , the frequently-occurring words extracted from our experiment may reflect a certain degree of basicness in Chinese and even be considered to constitute a candidate set of base concepts in Chinese. Our method and the results will be presented in the following.
Our first step was to extract all the glosses from the Chinese Wordnet. For glosses containing more than one period (i.e., the Chinese period 。), we discarded words preceding the first period because what precedes the first period in a gloss only provides grammatical properties. Next, what remained in the glosses was segmented by a segmentation system developed by Chinese Knowledge and Information Processing (CKIP). Consider the following example:
(2) 學生： 普通名詞。 在 學校 系統 內 讀書 學習 的 人。 xuesheng putongmingci zai xuexiao xitong nei dushu xuexi DE ren 'student: someone who studies and learns in a school system'
In the example (2), putong mingci 'common noun' would be discarded, and then the remaining part of the definition would be segmented as shown in the example. With all the glosses segmented, a frequency wordlist with 19,852 words was created.
We manually checked the wordlist for meta-linguistic terms (e.g., xingrong 'modify') and mis-chunked words (e.g., *dedanwei 'DE + unit'). Only the first 1,000 words on the wordlist were checked both because our resources were limited and because it was assumed that core base concepts should be at the top of the frequency wordlist. For meta-linguistic terms, we chose to exclude them because it is obvious that they do not represent base concepts. For mis-chunked words, we either manually segmented them further (*dedanwei → de danwei) or simply excluded them if they were not comprehensible (e.g., dejian 'DE-simple').
11 In such cases as dedanwei, the resulting words together with their frequencies were added to the wordlist if they had not been listed there, or the frequencies of the resulting words were revised. Take de danwei as an example. There were 328 de danwei in the data, and both de and danwei had been on the wordlist before dedanwei was further segmented. The frequencies of de and danwei were revised to be 15,653 and 1,178, respectively.
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To demonstrate how our new approach to identifying a set of base concepts is different from others, we decided to compare the resulting set in the present study with the set from EuroWordNet. Since all the Base Concepts in EuroWordNet are nouns and verbs, we focus on only nouns and verbs in the present study.
13 Therefore, words that were not tagged with V or 11 The morpheme jian does not stand alone in Modern Chinese. 12 Originally, there were 15,325 tokens of de and 850 tokens of danwei in the data. 13 For which synsets in EuroWordNet were merged in the present study, see the appendix.
N were removed from our wordlist. In the end, the frequency wordlist based on the glosses of the Chinese Wordnet contained 17,018 words.
In EuroWordNet, there are 98 abstract Base Concepts and 66 concrete Base Concepts. However, as Vossen et al. (1998) have admitted, some synsets appear to represent almost the same concepts (e.g., {form 1; shape 1} and {form 6; pattern 5; shape 5}), so the number of the Base Concepts in EuroWordNet can be reduced. In such cases, we merged the two (or more) synsets into one. Finally, we retained 130 Base Concepts, i.e., 75 abstract concepts and 55 concrete concepts. Therefore, we also selected the top 130 words from our wordlist to be a candidate set of base concepts in Chinese.
When we examined the 130 words high on our wordlist, we found that some words needed to be replaced. First, two proper nouns were unsurprisingly high on the wordlist based on the Chinese Wordnet, i.e., Zhongguo 'China' (32th) and Taiwan 'Taiwan' (67th). The two words were excluded from the candidate set of base concepts. Second, since we focused on typical nouns and verbs, words typically not functioning as nouns or as verbs were excluded from our wordlist, regardless of their tags. Words discarded at this stage included:
In (3), words such as da and xiao usually function as adjectives, and zhuyao and rongyi can be adjectives or adverbs. The word meiyou, originally tagged as a noun, functions as a polarity operator rather than as a noun or as a verb.
14 Another issue in the selection of the top 130 words from the glosses of the Chinese Wordnet was near-synonymy. For example, both yong 'use' and shiyong 'use' were high on our wordlist, and so were wuti 'object' and wupin 'object'. In deciding whether two words did represent the same concept, the present study counted on the Chinese Wordnet rather than on our own introspection or on further analyses. In the former case, yong 'use' and shiyong 'use' bear the relation of synonymy in the Chinese Wordnet. Therefore, the two words were considered to represent the same concept, and the frequencies of the two words were added together. In the latter case (i.e., wuti and wupin), the two words do not bear the relation of synonymy in the Chinese Wordnet. As a consequence, the two words were listed separately on our wordlist (cf. Table 1 ).
Finally, five words had two tags and were listed separately. They were gaibian 'change', shiyong 'use', jisuan 'calculate', chansheng 'produce, generate', and fasheng 'happen'. They are verbs in their literal sense, but they can be nominalized. For the five words, the frequencies of the verbal use and the nominal use were added together, and each word was listed only once in our wordlist since both the verbal use and the nominal use represent the same concept.
When words were excluded or merged with another word, another word immediately lower on the wordlist went up until we got 130 words. The final set of base concepts extracted from the glosses of the Chinese Wordnet on the basis of the frequencies will be presented and discussed in the following section.
14 In the glosses of the Chinese Wordnet, a typical context where guding occurs is as follows: In this example, guding is used to modify gongzuo 'job'. We decided to exclude guding because it functions neither as a typical noun nor as a typical verb, but typically functions as a modifier in the glosses of the Chinese Wordnet. Additionally, the tag automatically assigned to guding (i.e., Nv) is problematic.
Results
By extracting words that occur frequently in the glosses of the Chinese Wordnet, we obtained a candidate set of words representing base concepts in Chinese. We attempted to map each word extracted in the present study to a Base Concept in EuroWordNet, either concrete or abstract. Note that if a word has no equivalent in the set of Base Concepts in EuroWordNet, we simply translated the word into English. Moreover, those without an equivalent in the set of Base Concepts in EuroWordNet were classified on the basis of their semantic characteristics. Table 1 summarizes the results. Following Table 1 , each category will be presented. The seven words do not have an equivalent in the set of Base Concepts of EuroWordNet though their potential hypernyms such as weizhi and difang can be mapped to synsets such as {location 1} and {place 13; spot 10; topographic point 1}. We suggest that the seven concepts may be regarded as a set of basic locative concepts in Chinese. Generally, the set exhibits a degree of symmetry in the sense that some words (i.e., shang and xia; zhengmian and hou) form pairs.
It is noted that the word yishang is ambiguous. It can mean 'above' or 'more than', and the latter sense is not locative. However, since we assume that the 'more than' sense might metaphorically derive from the 'above' sense, yishang is assigned to the present category. Though ren 'human' can be mapped to the synset {human 1; individual 1; mortal 1; person 1; someone 1; soul 1}, in the candidate set of base concepts in Chinese are still some other words that denote people. As in the set of locative words, this set also exhibits a degree of symmetry (i.e., the self/other distinction: taren/duifang and ziji; the gender distinction: nanzi and nuzi). Such distinctions appear to be basic, and that is captured in our experiment. Measurement is an important dimension of semantic primitives. Wierzbicka (1996:44-47) has identified a few quantifiers as semantic primitives. Our experiment identified five words that are not included in the Base Concepts of EuroWordNet: yi and liang are quantifiers, and both are also identified in Wierzbicka (1996) (i.e., ONE and TWO) ; ge and zhong are common classifiers in Chinese; jisuan is a typical verb in the measurement domain.
People

Organizations
We could further categorize the remaining 28 nouns that are not in the set of Base Concepts of EuroWordNet but were extracted in our design. However, that would be of no more significance than creating a miscellaneous category like this, for the remaining subcategories might contain as few as one or two members. For instance, we could create a category for perception, which is intuitively an important dimension. However, in the present study, a category for perception may include no more than shengyin and wundu. Almost all of the members in this category are abstract concepts. The only exception is shengwu. Its literal translation would be "creature", so shengwu can seemingly be mapped to the synset {animal 1; animate being 1; beast 1; brute 1; creature 1; fauna 1}. Actually, the two concepts are not the same. In English, creature refers to a living organism that can move voluntarily, as the gloss in WordNet states. On the other hand, shengwu in Chinese refers to any living organism, whether it can move voluntarily or not. Therefore, we decided not to map the two concepts together. For a similar reason as in the case of nouns, a miscellaneous category is also created for the remaining 20 verbs. Additionally, as in the case of nouns, all the verbs here represent abstract concepts.
Other (abstract) nouns
Other (abstract) verbs
Discussion
Generally, as Table 1 shows, 72 words (55.4%) extracted from the glosses of the Chinese Wordnet have no equivalent in the set of Base Concepts in EuroWordNet. This suggests that our gloss-based approach can yield a very different set of base concepts from the set in EuroWordNet.
On the one hand, the 58 words that were identified in our experiment and could be mapped to an equivalent in EuroWordNet may be considered to represent concepts at the core of the mental landscape. These concepts can be singled out by different approaches, and they are prominent not only in the languages in EuroWordNet but also in Chinese. Therefore, the concepts represented by the 58 words may be regarded as basic in the mind.
On the other hand, words that were identified in our experiment but could not be mapped to any equivalent in EuroWordNet also reflect a certain degree of basicness in the mind. Like the Base Concepts in EuroWordNet, most of them are abstract and represent concepts hierarchically higher than basic level categories (cf. Section 2). Additionally, many of them (e.g., chengdu 'extent', fanwei 'range') are like basic domains (cf. Section 2), exhibiting a high degree of inclusiveness. Nevertheless, our gloss-based approach did obtain a few words representing sister concepts that are hierarchically lower, such as shang/xia 'up/down' and nanzi/nuzi 'male/female'.
In effect, it is natural that base concept sets vary from approach to approach. The number of the concepts in the lexicon is considerably larger than the number of base concepts. Take the present study for example. There are 17,018 candidate words in our frequency wordlist, and we only identify 130 words as potential base concepts in Chinese. The potential base concepts scatter around the mental lexicon; when we take a different perspective, adopt a different method, and have a different focus, we are very likely to extract a completely different set of concepts. That is why a study like the present one is of great significance. To really touch on the basic core of the mental landscape, we need to try a wide variety of approaches. Concepts surviving in different approaches can be seen as basic in the mind. On the other hand, since the pool is always much larger than the target set, concepts identified only by a certain approach are still significant rather than random and can reflect a certain extent of basicness from a certain perspective.
The limitations of this study are as follows. First, the design of EuroWordNet and the Chinese Wordnet is a key concern in the present study. As Vossen et al. (1998) admit, the data of some local wordnets were not well-structured when the base concepts were selected from each of the local wordnets. Also, the coverage of the Chinese Wordnet may not be comprehensive enough, for the project starts with words with a mid frequency. When EuroWordNet and the Chinese Wordnet are further updated, the resulting sets of base concepts and their comparison may give a different picture accordingly. Second, the gloss language is an issue in a gloss-based study like the present one. As a matter of fact, many words in our frequency wordlist have a low frequency, and many of such words can be replaced by other words with a higher frequency (An, 2009:172-182) . If that is done, there will be fewer words in our wordlist, and the frequencies of some words will become higher. Therefore, a different set of base concepts in Chinese could be yielded. Intriguingly, our method identified 58 words that could be mapped to an equivalent in EuroWordNet. This number is exactly the same as that of Goddard's (2002:14) "atoms of meaning". Additionally, this number is not far from that of the SuperSenses in WordNet (i.e., 48). Though the contents of the sets vary from approach to approach and need further examination, there appears to exist a certain range regarding the number of base concepts in the lexicon.
Alternatively, in previous research, the most commonly used words are determined by word occurrence frequency, but frequency is heavily dependent on the corpus selected. If the corpus is not large enough, or not balanced, the result will not be accurate enough. Recent developments of distributional models in semantics have shown success in this aspect. For example, Zhang et al. (2004) propose a metric for the distribution of words in a corpus. This will be left for future research.
Conclusion
Identifying the basic words that represent the core concepts is a crucial issue in lexicography, psycholinguistics, and language pedagogy. Recent NLP applications as well as ontologies also recognize the urgent need for the methodology for extracting and measuring the core concepts. In this paper, we have illustrated how glosses in a wordnet can be used to extract base concepts and provide evidence for basic conceptual underpinnings.
There is scope for the research to be extended in the direction of empirically-grounded evaluation of the results. We are also interested in putting the analysis in the contexts of multilingual wordnets. These are left as items for our future studies.
The appendix provides the Base Concepts in EuroWordNet.
I.
Concrete visual property
